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ABSTRACT: 



Navigating a UAV, including receiving in a remote control device a user's selection 
of a GUI map pixel that represents a waypoint for UAV navigation, the pixel having 
a location on the GUI; mapping the pixel's location on the GUI to Earth coordinates 
of the waypoint; receiving downlink telemetry, including a starting position from a 
GPS receiver on the UAV, from the UAV through a socket on the remote control 
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instructions for flying the UAV on the heading; and transmitting uplink telemetry, 
including the flight control instructions, through the socket to the UAV. In some 
embodiments the UAV is piloted, under control of a navigation computer on the UAV, 
from the starting position to the waypoint in accordance with a navigation 
algorithm. 
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TITLE: Navigating a UAV with telemetry through a socket 



Abstract Paragraph : 

Navigating a UAV, including receiving in a remote control device a user's selection 
of a GUI map pixel that represents a waypoint for UAV navigation, the pixel having 
a location on the GUI / mapping the pixel's location on the GUI to Earth coordinates 
of the waypoint; receiving downlink telemetry, including a starting position from a 
GPS receiver on the UAV, from the UAV through a socket on the remote control 
device; calculating a heading in dependence upon the starting position, the 
coordinates of the waypoint, and a navigation algorithm; identifying flight control 
instructions for flying the UAV. on the heading; and transmitting uplink telemetry, 
including the flight control instructions, through the socket to the UAV. In some 
embodiments the UAV is piloted, under control of a navigation computer on the UAV, 
from the starting position to the waypoint in accordance with a navigation 
algorithm. 

Pre-Grant Publication (PGPub) Document Number : 
20050094851 *" ~ ~~ " 

Summary of Invention Paragraph : 

[0009] More particularly, methods, systems, and products are disclosed in this 
specification for navigating a UAV. Typical embodiments include receiving in a 
remote control device a user's selection of a GUI map pixel that represents a 
waypoint for UAV navigation, the pixel having a location on the GUI; mapping the 
pixel's location on the GUI to Earth coordinates of the waypoint; receiving 
downlink telemetry, including a starting position from a GPS receiver on the UAV, 
from the UAV through a socket on the remote control device; calculating a heading 
in dependence upon the starting position, the coordinates of the waypoint, and a 
navigation algorithm; identifying flight control instructions for flying the UAV on 
the heading; and transmitting uplink telemetry, including the flight control 
instructions , through the socket to the UAV. 

Summary of Invention Paragraph : 

[0011] Many embodiments also include receiving user selections of a multiplicity of 
GUI map pixels representing waypoints, each pixel having a location on the GUI; 
mapping each pixel location to Earth coordinates of a waypoint; assigning one or 
more UAV instructions to each waypoint; storing the coordinates of the waypoints 
and UAV instructions in computer memory on the remote control device; flying the 
UAV to each waypoint in accordance with one or more navigation algorithms; and 
operating the UAV at each waypoint in accordance with the UAV instructions for each 
waypoint. In such embodiments, operating the UAV at each waypoint in accordance 
with the UAV instructions also includes identifying flight control instructions in 
dependence upon the UAV instructions for each waypoint and transmitting the flight 
control instructions in the uplink telemetry through the socket from the remote 
control device to the UAV. 
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Detail Description Paragraph : 

[0056] The system of FIG. 1 typically is capable of calculating a heading in 
dependence upon the starting position, the coordinates of the waypoint, and a 
navigation algorithm, identifying flight control instructions for flying the UAV on 
the heading, and transmitting (420) the flight control instructions from the remote 
control device to the UAV. 

Detail Description Paragraph : 

[0069] Remote control devices according to embodiments of the present invention 
typically include automated computing machinery capable of receiving user 
selections of pixel on GUI maps, mapping the pixel to a waypoint location, 
receiving downlink telemetry including for example a starting position from a GPS 
receiver on the UAV,. calculating a heading in dependence upon the starting 
position, the coordinates of the waypoint, and a navigation algorithm, identifying 
flight control instructions for flying the UAV on the heading, and transmitting the 
flight control instructions as uplink telemetry from the remote control device to 
the UAV. FIG. 3 is a block diagram of an exemplary remote control device showing 
relations among components of included automated computing machinery. In FIG. 3, 
remote control device (161) includes a processor (164),. also typically referred to 
as a central processing unit or "CPU. s The processor may be a microprocessor, a 
programmable control unit, or any other form of processor useful according to the 
form factor of a particular remote control device as will occur to those of skill 
in the art. Other components of remote control device (161) are coupled for data 
transfer to processor (164) through system bus (160). 

Detail Description Paragraph : 

[0084] The method of FIG. 4 includes identifying (418) flight control instructions 
for flying the UAV on the heading. Flight control instructions are specific 
commands that affect the flight control surfaces of the UAV. That is, instructions 
to move the flight control surfaces to affect the UAV f s flight causing the UAV to 
turn, climb, descend, and so on. As an aid to further explanation, an exemplary 
method of identifying flight control instructions for flying on a calculated 
heading is provided: 

Detail Description Paragraph : 

[0087] if current heading is left of the calculated heading, identify flight 
control instruction : AILERONS LEFT 30 DEGREES 

Detail Description Paragraph : 

[0088] if current heading is right of the calculated heading, identify flight 
control instruction : AILERONS RIGHT 30 DEGREES - - 

Detail Description Paragraph : 

[0090] when current heading matches calculated heading, identify flight control 
instruction : FLY STRAIGHT AND LEVEL 

Detail Description Paragraph : 

[0104] Exemplary methods of navigating a UAV also include flying the UAV to each 
waypoint in accordance with one or more navigation algorithms and operating the UAV 
at each waypoint in accordance with the UAV instructions for each waypoint. 
Operating the UAV at the waypoint in accordance with the UAV instructions for each 
waypoint typically includes identifying flight control instructions in dependence 
upon the UAV instructions for each waypoint and transmitting the flight control 
instructions as uplink telemetry through a socket. Flight control instructions 
identified in dependence upon the UAV instructions for each waypoint typically 
include specific flight controls to move the flight control surfaces of the UAV 
causing the UAV to fly in accordance with the UAV instructions . For example, in the 
case of a simple orbit, a flight control instruction to move the ailerons and hold 
them at a certain position causing the UAV to bank at an angle can effect an orbit 
around a waypoint. 
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Detail Description Paragraph : 

[0128] The method of FIG. 6 includes periodically repeating (610) the steps of, 
receiving (602) in the remote control device from the GPS receiver a current 
position of the UAV, and calculating (604) a new heading from the current position 
to the waypoint . The method of FIG. 6 also includes identifying (606) flight 
control instructions for flying the UAV on the new heading, and transmitting (608), 
from the remote control device to the UAV, the flight control instructions for 
flying the UAV on the new heading. In this method, if Lon.sub.l, Lat.sub.l is taken 
as the current position, and Lon.sub.2, Lat.sub.2 is taken as the waypoint 
position, then the new heading may be calculated generally as the inverse tangent 
of ( (Lat . sub. 2-Lat . sub. 1) / (Lon . sub . 2-Lon . sub . 1) ) . 

CLAIMS : 

1. A method for navigating a UAV, the method comprising: receiving in a remote 
control device a user's selection of a GUI map pixel that represents a waypoint for 
UAV navigation, the pixel having a location on the GUI; mapping the pixel 1 s 
location on the GUI to Earth coordinates of the waypoint; receiving downlink 
telemetry, including a starting position from a GPS receiver on .the UAV, from the 
UAV through a socket on the remote control device; calculating a heading in 
dependence upon the starting position, the coordinates of the waypoint, and a 
navigation algorithm; identifying flight control instructions for flying the UAV on 
the heading; and transmitting uplink telemetry, including the flight control 
instructions, through the socket to the UAV. 

5. The method of claim 1 further comprising: receiving user selections of a 
multiplicity of GUI map pixels representing waypoints, each pixel having a location 
on the GUI; mapping each pixel location to Earth coordinates of a waypoint; 
assigning one or more UAV instructions to each waypoint; storing the coordinates of 
the waypoints and UAV instructions in computer memory on the remote control device; 
flying the UAV to each waypoint in accordance with one or more navigation 
algorithms; and operating the UAV at each waypoint in accordance with the UAV 
instructions for each waypoint, including : identifying flight control instructions 
in dependence upon the UAV instructions for each waypoint; and transmitting the 
flight control instructions in the uplink telemetry through the socket from the 
remote control device to the UAV. 

16. A system for navigating a UAV, the system comprising: means for receiving in a 
remote control device a user's selection of a GUI map pixel that represents a 
waypoint for UAV navigation, the pixel having a location on the GUI; means for 
mapping the pixel's location on the GUI to Earth coordinates of the waypoint; means 
for receiving downlink telemetry, including a starting position from a GPS receiver 
on the UAV, from the UAV through a socket on the remote control device; means for 
calculating a heading in dependence upon the starting position, the coordinates of 
the waypoint, and a navigation algorithm; means for identifying flight control 
instructions for flying the UAV on the heading; and means for transmitting uplink 
telemetry, including the flight control instructions, through the socket to the 
UAV . 

20. The system of claim 16 further comprising: means for receiving user selections 
of a multiplicity of GUI map pixels representing waypoints, each pixel having a 
location on the GUI; means for mapping each pixel location to Earth coordinates of 
a waypoint; means for assigning one or more UAV instructions to each waypoint; 
means for storing the coordinates of the waypoints and UAV instructions in computer 
memory on the remote control device; means for flying the UAV to each waypoint in 
accordance with one or more navigation . algorithms ; and means for operating the UAV 
at each waypoint in accordance with the UAV instructions for each waypoint, 
including: means for identifying flight control instructions in dependence upon the 
UAV instructions for each waypoint; and means for transmitting the flight control 
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instructions in the uplink telemetry through the socket from the remote control 
device to the UAV. 

31. A computer program product for navigating a UAV, the computer program product 
comprising: means, recorded on the recording medium, for receiving in a remote 
control device a user's selection of a GUI map pixel that represents a waypoint for 
UAV navigation, the pixel having a location on the GUI; means, recorded on the 
recording medium, for mapping the pixel's location on the GUI to Earth coordinates 
of the waypoint; means, recorded on the recording medium, for receiving downlink 
telemetry, including a starting position from a GPS receiver on the UAV, from the 
UAV through a socket on the remote control device; means, recorded on the recording 
medium, for calculating a heading in dependence upon the starting position, the 
coordinates of the waypoint, and a navigation algorithm; means, recorded on the 
recording medium, for identifying flight control instructions for flying the UAV on 
the heading; and means, recorded on the recording medium, for transmitting uplink 
telemetry, including the flight control instructions, . through the socket to the 
UAV. 

35. The computer program product of claim 31 further comprising: means, recorded on 
the recording medium, for receiving user selections of a multiplicity of GUI map 
pixels representing waypoints, each pixel having a location on the GUI; means, 
recorded on the recording medium, for mapping each pixel location to Earth 
coordinates of a waypoint; means, recorded oh the recording medium, for assigning 
one or more UAV instructions to each- waypoint; means, recorded on the recording 
medium, for storing the coordinates of the waypoints and UAV instructions in 
computer memory on the remote control device; means, recorded on the recording 
medium, for flying the UAV to each waypoint in accordance with one or more 
navigation algorithms;, and means, recorded on the recording medium, for operating 
the UAV at each waypoint in accordance with the UAV instructions for each waypoint, 
including: means, recorded on the recording medium, for identifying flight control 
instructions in dependence upon the UAV instructions for each waypoint; and means, 
recorded on the recording medium, for transmitting the flight control instructions 
in the uplink telemetry through the socket from the remote control device to the 
UAV. 
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